The aromatic osmacyclopropenefuran bicycles [OsTp{
Heteroatom-containing metalapolycycles are a class of compounds essential to the understanding of aromaticity.
[1]
-Aromaticity refers to -electron conjugation in unsaturated rings whereas -aromaticity is due to -electron delocalization in saturated cycles.
[2]
-Aromaticity, which was initially proposed to explain the unexpected stability of cyclopropane, [3] has been extended to many other systems with -electron delocalization such as hydrogen clusters, [4] saturated inorganic cycles, [5] metal-hydride clusters, [6] hydrocarbon protected metal clusters, [7] all-metal molecules, [8] and metalcarbonyl clusters. [9] Recently, Xia, Zhou, and co-workers have reported -aromaticity in an unsaturated metallacyclopropene unit of cyclopropaosmapentalene complexes. [10] In this communication, we present the first examples of metalacyclopropenefuran bicycles (Scheme 1), which show significant -aromaticity at the three-membered ring and can play a main role in the metal-mediated hydration of functionalized allenes, depending upon the L n M unit of the bicycle. (4), respectively. The aqua complex 4 was characterized by X-ray diffraction analysis (Figure 1 ). [11] The coordination geometry around the osmium atom can be described as a highly distorted octahedron with pseudotrans phosphines (P(1)-Os-P(2) = 145.58 (4) (7) Å) bond lengths compare well with those reported for single osmafuran derivatives, [12a,c,g,13] whereas the latter along with the C(3)-C(4) (1.356 (11) (6), and 2.368(4) Å), [10a] support the osmacyclopropene nature of the three-membered ring. [14] Although for an adequate description of the metalabicycle, the resonance structures shown in Chart 1 could be taken into account, the bond lengths suggest that the contributions from I and IV are less important than those from II and III. In agreement with this, the 13 C{ 1 H} NMR spectrum of 5 reveals a significant carbenic character for the Os-C(3) bond. This is strongly supported by the chemical shift of C(3) resonance,  232.0, which is characteristic for aromatic osmacycles [10a,12a,c,g,13] and is shifted 65.7 ppm towards lower field with regard to the resonance of the analogous carbon atom of its  (7), Os-C4 2.196(7), Os-O1 2.102(5), C3-C4 1.356(11), C2-C3 1.348(11), C1-C2 1.437(12), C1-O1 1.261(9), C1-O2 1.342(9); C3-Os-O1 74.9(3), C3-Os-C4 37.4(3), C2-C3-C4 158.7(8), C2-C3-Os 121.5(6), P1-Os-N5 175.37(15). , involving the cleavage of the C-C bond of the three membered-ring, agrees well with those previously reported for related reactions of the cyclopropaosmapentalene described by Xia and Zhou, 10 and is an additional evidence in favor of the aromatic character of the three-membered ring.
To elucidate the nature of the aromaticity in this ring, we have also performed canonical molecular orbital (CMO) NICS calculations. The total contribution to the NICS(0) value of the three-membered ring from the key occupied  molecular orbitals is 0.02 ppm whereas that from the key occupied  orbitals is 37.38 ppm (See Figures S2 and S3 ), which indicates -aromaticity. The -aromaticity of the threemembered ring is further supported by the anisotropy of the induced current density (AICD) analysis. [16] As shown in Figue 3, the diatropic ring currents in this ring only appear in the  system. The bis(phosphine) complex 6 reacts with water (Eq. (2)), in contrast to its Tp counterpart 5, even though the optimized structures and NICS values suggest a similar bonding situation in both compounds (see Figure S1 and Table S1 ). Thus, complex 6 can be only isolated as a pure white solid in 73% yield, starting from the bis ( (7), containing a chelating ethyl 4-hydroxycrotonate ligand, resulting from the addition of the water molecule to the three-membered ring of the bicycle. [17] The formation of the allylic alcohol is strongly supported by the H NMR spectrum shows a broad signal at  4.20 corresponding to the OH-hydrogen atom, whereas the olefinic resonances are observed at 4.81 and 4.14. In agreement with the trans disposition of the coordinated C-C double bond to the hydride, the spectrum shows a double doublet (J H-P = 27.7, J H-P' = 27.2 Hz) towards the lower end of the high field region (-3.63 [18] which are necessary for an inner-sphere metal-mediated water attack.
Complexes 4, 6, and 7 are intermediates in the 2 mediated regioselective antiMarkovnikov hydration of the unsubstituted C-C double bond of ethyl buta-2,3-dienoate to give ethyl 4-hydroxycrotonate (Eq. (3)). In fluorobenzene, at 80 ºC, using a 5 mol% of catalyst and a 1:5 allenoate/water molar ratio, the transformation is quantitative after 20 h. In this context, it should be pointed out the interest of the allene hydration from an organic synthesis point of view. [19] However, as far as we know, only two catalytic systems have been previously reported. Saito and Wakatsuki have described that the Ru 3 (CO) 10 promotes the formation of metyl-and -unsaturated ketones, in the presence of trifluoroacetic acid, [20] whereas Widenhoefer and co-workers have shown a gold-mediated generation of allylic alcohols. [21] In conclusion, metalacyclopropenefuran compounds have been discovered, isolated in the solid state, characterized by X-ray diffraction analysis and their aromaticity analyzed by DFT calculations. In addition, it is demonstrated that these novel species can be intermediates in the metal-mediated hydration of allenes to allylic alcohols.
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